ENVIRONMENT 


The International Journal of Building Science 
and its Applications 


Editor: C. B. WILSON 
Edinburgh University 


Volume Contents and Author Index 
Volume 25, 1990 


© 
PERGAMON PRESS 


OXFORD - NEW YORK - BEWING - FRANKFURT - SAO PAULO 
SYDNEY - TOKYO - TORONTO 


Building and Environment 


The International Journal of Building Science and its Applications 


Editor—C. B. Wilson, Professor of Architectural Science, Department of Architecture, 
University of Edinburgh, 20 Chambers Street, Edinburgh EH1 1J3Z, Scotland, U.K. 


ASSOCIATE EDITORS 


Edward A. Arens, Professor of Architecture, Department of Architecture, College of 
Environmental Design, University of California, Berkeley, CA 94720, U.S.A. 


Harvey J. Bryan, Associate Professor of Architecture, Graduate School of Design, Harvard 
University, 48 Quincy Street, Cambridge, MA 02138, U.S.A. 


Amitava Deb, Head, /nformation & Overseas Collaboration Division, Central Building Research 
Institute, Roorkee 247667, U.P. India. 


John S. Gero, Professor of Design Science & Director of Research, Design Computing Unit, 
Department of Architectural and Design Science, University of Sydney, N.S.W. 2006, Australia. 


Peter Manning, Dr, 1470 Summer Street, Apt. 601, Halifax, N.S., B3H 3A3, Canada. 


HONORARY ADVISORY BOARD 


R. K. Bhandari, Director, Central Building Research Institute, Roorkee 247667, U.P., India. 


Henry J. Cowan, Professor Emeritus of Architectural Science, University of Sydney, N.S.W. 
2006, Australia. 


Albert G. H. Dietz, Professor Emeritus of Building Engineering, School of Architecture & 


Planning, Department of Architecture, Rm N52-487, M.1.T., 77 Massachusetts Ave., Cambridge, 
MA 02139, U.S.A. 


Harriet Ryd, Professor, Department of Built Form and Environmental Design, The Ro yal Institute 
of Technology, S-100 44, Stockholm 70, Sweden. 


Patrick O'Sullivan, Professor of Environmental Design & Engineering, Bartlett School of 


Architecture & Planning, University College London, Wates Ho., 22 Gordon Street, London 
008, U.K. 


Daniel L. Schodek, Professor of Architectural Technology, Graduate School of Design, Harvard 
University, 48 Quincy Street, Cambridge, MA 02138, U.S.A. 


Steven Winter, President, Steven Winter Associates, Inc., 6100 Empire State Building, New 
York, NY 10001, U.S.A. 


Founder Editor—A. W. Hendry, Emeritus Professor of Civil Engineering, Department of Civil 
Engineering and Building Science, University of Edinburgh, Edinburgh, Scotland, U.K. 


1990 Subscription Rates (including postage and insurance) 


Annual Institutional Subscription Rate (1990) DM 495.00. 
Two Year Institutional Rate (1990/91) DM 940.50. 


Personal Subscription Rate for those whose library EPR Ce at the regular rate (1990) DM 123.00. 
Prices subject to change without notice. 


Subscription enquiries from customers in North America should be sent to: PERGAMON PRESS INC., MAXWELL 
HOUSE, FAIRVIEW PARK, ELMSFORD, NY 10523, U.S.A., and for the rest of the world to: PERGAMON PRESS PLC, 
HEADINGTON HILL HALL, OXFORD OX3 OBW, U.K. 


Back issues of all previously published volumes in both hard copy and microform are available direct from Pergamon Press offices. 


Copyright © 1990 
Pergamon Press plc. Building and Environment is published quarterly. 


It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or published elsewhere. 
By submitting a manuscript the authors agree that the copyright for their article is transferred to the publisher if and when the article is accepted for publication. 
However, assignment of copyright is not required from authors who work for organizations which do not permit such assignment. The copyright covers the 
exclusive rights to reproduce and distribute the article, including reprints, photographic reproductions, microfilm or any other reproductions of similar nature and 
translations. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, electrostatic, 
magnetic tape, mechanical, photocopying, recording or otherwise, without permission in writing from the copyright holder. 


Photocopying information for users in the U.S.A. The Item-fee Code for this publication indicates that authorization to photocopy items for internal or 
personal use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service 
provided the stated fee for copying, beyond that permitted by Section 107 or 108 of the United States Copyright Law, is paid. The appropriate remittance of 
$3.00 per copy per article is paid directly to the Copyright Clearance Center Inc., 27 Congress Street, Salem, MA 01970. 


Permission for other use. The copyright owner's consent does not extend to copying for general distribution, for promotion, for creating new works, or for 
resale. Specific written permission must be obtained from the publisher for such copying. 


The Item-fee Code for this publication is: 0360-1323/90 $3.00 + 0.00 


VOLUME 25 CONTENTS 


Vol. 25, No. 1 


E. R. Hitchin 
P. T. Lewis and D. K. Alexander 


U. Norlén 


A. E. Delsante 


M. Zaheer-uddin 


R. J. Cole 


P. J. Littlefair 


M. J. Cunningham 


S. J. PAnson and W. D. Hoff 
M. A. Salau and L. A. Balogun 


F. Lasisi, J. A. Osunade and 
A. O. 


71 


77 


Developments in degree-day methods of estimating 
energy use 


HTB2: a flexible model for dynamic building 
simulation 


Estimating thermal parameters of outdoor test cells 


A comparison between measured and calculated heat 
losses through a slab-on-ground floor 


Dynamic effects of thermal shutters 


The effect of the surfaces enclosing atria on the 
daylight in adjacent spaces 


Predicting annual lighting use in daylit buildings 


Modelling of moisture transfer in structures—I. A 
description of a finite-difference nodal model 


Chemical injection remedial treatment for rising 
damp—lIl. Calculation of injection times 


Shear resistance of reinforced laterized concrete 
beams without shear reinforcement 


Short-term studies on the durability of laterized 
concrete and laterite-cement mortars 


Vol. 25, No. 2 


M. J. Cunningham 


R. Zmeureanu 
J. M. Penman 


A. A. Eberhard and M. O’Donovan 


N. M. Bouchlaghem and K. M. Letherman 
Y. Qin and S. C. Kot 


A. Retik, A. Warszawski and A. Banai 
S. Hassid 


J. Skotte, N. O. Breum and T. Schneider 
M. R. Mokhtarzadeh-Dehghan, 


M. M. M. El Telbany and A. J. Reynolds 
F. Haghighat, P. Fazio and J. Rao 


85 


95 


105 


111 


117 


125 


133 
143 


151 


155 


163 


Modelling of moisture transfer in structures—lII. 
A comparison of a numerical model, an analytical 
model and some experimental results 


Assessment of the energy savings due to the building 
retrofit 


Second order system identification in the thermal 
response of a working school 


A critical review of the usefulness of microcomputer 
based design tools for passive solar design of low cost 
housing in developing countries 


Numerical optimization applied to the thermal 
design of buildings 


Validation of computer modelling of vehicular 
exhaust dispersion near a tower block 


The use of computer graphics as a scheduling tool 


Thermal bridges across multilayer walls: an integral 
approach 


Improving an IR tracer gas analyser by digital 
filtering 


Transfer rates in single-sided ventilation 


A procedure for measurement of ventilation 
effectiveness in residential buildings 


ill 


| 
| 
33 
- 
|| 


iv 


R. Fritsch, A. Kohler, M. Nygard-Ferguson 


and J.-L. Scartezzini 


F. A. Ahmed, R. S. Al-Juruf, 
H. H. Abdel-Rehman and I. A. Alam 


I. A. Meir 


Contents 


173 


183 


189 


A stochastic model of user behaviour regarding 
ventilation 


A homogeneous building material from date palm 
fronds 


Monitoring two kibbutz houses in the Negev Desert 


Vol. 25, No. 3 


KNOWLEDGE-BASED EXPERT SYSTEMS IN BUILDING 


M. L. Maher and J. S. Gero 


G. Carrara and G. Novembri 


U. Flemming 


M. A. Rosenman 


P. M. Evans 


J. H. Garrett Jr 


T. C. Chang and C. W. Ibbs 


C. Zozaya-Gorostiza, C. Hendrickson 
and D. R. Rehak 


J. S. Gero 


Z. A. Baghdadi and M. A. Rahman 


D. C. Okpala 


M. Kolokotroni and A. N. Young 
J. L. M. Hensen 


T. M. Chung and W. C. Tong 


G. K. Cook 


S. Hayman 


G. L. Reusing and G. M. Bragg 


H. Okuyama 


M. H. Sherman 


M. G. Davies 


195 


199 


209 


221 


235 


241 


253 


269 


279 


Foreword 


Knowledge assistants in the process of architectural 
design 


Knowledge representation and acquisition in the 
LOOS system 


Application of expert systems to building design 
analysis and evaluation 


Rule-based applications for checking standards com- 
pliance of structural members 


Application of knowledge-based system techniques 
to standards representation and usage 


PRIORITY RANKING—a fuzzy expert system for 
priority decision making in building construction 
resource scheduling 


A_ knowledge-intensive planner for construction 
projects 


Bibliography of books on artificial intelligence with 
particular reference to expert systems and knowledge 
engineering 


Vol. 25, No. 4 


285 


291 


297 
309 


317 


329 


333 
339 


349 


365 


375 


The potential of cement kiln dust for the stabilization 
of dune sand in highway construction 


Palm kernel shell as a lightweight aggregate in 
concrete 


Guidelines for bioclimatic housing design in Greece 


Literature review on thermal comfort in transient 
conditions 


Thermal comfort study of young Chinese people in 
Hong Kong 


Artificial lighting in classrooms—results of a lighting 
survey 


Fibre-optic photocells for daylighting model studies 


A multi-chamber ventilation model with random 
parameters 


System identification theory of the thermal network 
model and an application for multi-chamber airflow 
measurement 


Tracer-gas techniques for measuring ventilation in a 
single zone 


An idealised model for room radiant exchange 


| 
j 


Contents 


D. J. Wilson and D. E. Kiel 379 Gravity driven counterflow through an open door in 
a sealed room 


K. A. Andam 389 Variability in stochastic sustained and extraordinary 
load processes 
Announcements 397 7th International Conference on Numerical Methods 


for Thermal Problems 


Minisymposium on Outflow Boundary Conditions 


7th International Conference on Numerical Methods 
in Laminar and Turbulent Flow 


International Conference on Nonlinear Engineering 
Computations 


i Index 


